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One of the most extensive Chilean health care reforms occurred in July 2005, when the Regime of Explicit Health
Guarantees (AUGE) became effective. This reform guarantees coverage for a specific set of health conditions. Thus,
the purpose of this study is to provide timely evidence for policy makers to understand the current distribution and
equity of health care utilization in Chile.
The authors analyzed secondary data from the National Socioeconomic Survey (CASEN) for the years 1992–2009
and the 2006 Satisfaction and Out-of-Pocket Payment Survey to assess equity in health care utilization using two
different approaches. First, we used a two-part model to estimate factors associated with the utilization of health
care. Second, we decomposed income-related inequalities in medical care use into contributions of need and
non-need factors and estimated a horizontal inequity index.
Findings of this empirical study include evidence of inequities in the Chilean health care system that are beneficial
to the better-off. We also identified some key factors, including education and health care payment, which affect
the utilization of health care services. Results of this study could help researchers and policy makers identify targets
for improving equity in health care utilization and strengthening availability of health care services accordingly.Introduction
A high level of health status and a fair distribution of
health care are both common goals that most societies
and governments seek to pursue [1]. Guaranteeing access
to health care services is one step that helps to preserve a
good health status, which is also one of a government’s re-
sponsibilities, as stated in the World Health Organization
Constitution [2]. Chile agrees with these objectives as well.
In its national health objectives for the 2010–2020 period
it includes, among others, living longer and better by
increasing healthy longevity and reducing inequalities [3].
In Chile, health care coverage is provided through two
parallel systems: the public and the private systems. Cur-
rently 70 per cent of the population is covered by the
public fund and 17.5 per cent by private insurance [4].
The remaining population is covered by public institutions
(military institutions, for example) and by not-for-profit
organizations. Although health care is guaranteed to all
Chileans regardless of their ability to pay, the duality of
the system has led to an increase in inequalities in health
care and overall population health. In response, a major* Correspondence: anunez@fen.uchile.cl
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reproduction in any medium, provided the orhealth care system reform was passed in 2005 and
implemented in 2006 to address growing inequalities. This
reform established the coverage of sixty-nine health
conditions that must be covered for free by the public
and private system under a plan called AUGE, or regime
with explicit health guarantees. The list of health condi-
tions was established through prioritization, and using a
progressive set of criteria, which includes burden of dis-
ease, effectiveness of the treatments, health care system
capacity, financial burden and social consensus [5].
One of the great challenges for the country is to
sustain and to improve the regime with an explicit
health guarantee, which according to the World Bank
is the first country in Latin America to legally establish
principles of access, quality, opportunity, and financial
protection [6]. There are pressures to increase the
number of benefits included in AUGE with limited
funding available.
To date, there has been very little empirical research
on how well this reform has improved access to and the
distribution of health care services in Chile, which, in
turn motivated this study. This study seeks to fill a part
of this gap in the literature by analyzing equity in health
care utilization. That is, we intend to investigate this re-
search question: Under the current Chilean health care
system, are health care services equitably distributed?ral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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seeks to measure the existence of inequity, but also
enables comparison across time periods and identifies
factors that affect equity. Findings from this empirical
study will provide timely evidence for policy makers to
understand the current distribution and equity of health
care utilization, and strengthen the availability and
equity of health care services accordingly.
In the Background section of this paper briefly de-
scribes the Chilean health care system. In Data section
discusses the data used for this study and the methods
for the two-part model estimation for total health care use
and also for specific individual health care services such as
the use of preventive care, general practitioner visits, spe-
cialty care, and emergency care. It also includes discus-
sions of the methods used to assess horizontal equity in
health care utilization. In Research Method section pro-
vides the definitions of key variables and their summary
statistics. The main empirical results are reported in Def-
inition of key variables section. The last section contains
the main conclusions drawn from this study.
Background
Chilean health care system
Chile is an upper-middle income country located in
South America. Chile had the fastest-growing economy
in Latin America in the 1990s and has weathered recent
regional economic instability. Among Latin American
and income comparable countries, Chile exhibits a cat-
egorically high level of health indicators; average life ex-
pectancy at birth in 2009 for men was 76 years compared
to the regional average of 73 years [7]. Likewise, average
life expectancy at birth for women was 82 years compared
to the regional average of 79 years. The under-five mortal-
ity rate for both sexes was 9 per 1,000 in comparison to 18
per 1,000 at the regional level [7]. In addition to these
good health indicators, health conditions have changed in
the past 50 years [8]. The percentage of malnutrition
among children aged less than 6 years decreased from
37% to 2.9% in 40 years (1960–2000). However, obesity
among 4-year-old children in a recent study is ap-
proaching 20% [8]. Thus, there are series of lifestyle
changes that the country still has to face; such as improv-
ing balance of food consumption, increasing physical
activity, reducing tobacco consumption, reducing stress
level [9], together with socioeconomic challenges, which
also include changes in the copper-dependent economy,
and the continued unequal distribution of wealth.
The Chilean health care system is a dual system, which
is publicly and privately financed. There is a single public
insurance (FONASA) and several private health insur-
ance companies (ISAPREs). FONASA cover more than
11 million beneficiaries, approximately 70 per cent of
the Chilean population [4]. ISAPREs provide services toapproximately 17.5 per cent of the Chilean population,
and other forms of government insurances such as the
National Defense Pension Fund and the National Insur-
ance for the Police, represented around 10 per cent of
the population [4]. The FONASA and ISAPREs systems
share a common funding source coming from the ob-
ligatory contribution of employees, which is a 7 per cent
income tax with a limit of 60 “unidades de fomento”
(UF, unit of account, used in Chile for calculating mon-
etary principles and interests in internationally secured
loans for development), equivalent to US$2,852.50 dol-
lars [10]. Workers can choose to be covered either by
FONASA or one of the seven ISAPREs operating in the
country [11].
FONASA completely or partially covers those people
with limited resources. It is structured in 4 groups classi-
fied by income: people in groups A and B (lower income
groups) receive free health care services, group C have to
pay 10% cost-sharing, and group D pay 20% of health
services [12]. Except for Group A, the rest have the option
of using the Free Choice Scheme, which consists of the
utilization of private health care subscribed by FONASA
through the purchase of bonds. Under the Free Choice
Scheme the co-payment levels will vary according to the
insurance plan and the medical services received. On the
other hand, ISAPREs can offer different premiums to their
customers to improve their health plans. In relation to
pharmaceuticals, both FONASA and ISAPRES include
intra-hospital medication. In the public system, primary
care medicines do not require copayment. Otherwise, the
copayment will vary according to the group or insurance
plan [13].Equity, need, and access
Equity
There is a broad consensus on the need to measure
health equity, but there is a considerable disagreement
in the definitions and the measurement of equity [14-18].
The World Health Organization (WHO) defines inequity
as “differences [in health status], which are unnecessary
and avoidable, but in addition are considered unfair and
unjust.” This definition, however, still leaves open how one
defines “unfair” or “unjust”.
One notion of health equity that has reached a broad
consensus among many health policy makers and re-
searchers is the idea of allocating health services according
to need as opposed to willingness or ability to pay for
services [19]. In this study we employ this widely used ap-
proach to define equity into two dimensions: horizontal
and vertical equity. Horizontal equity implies that people
with equal need receive equal treatment. On the other
hand, vertical equity is when individuals with unequal
need receive unequal treatments. Further, we can assess
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distribution of resources, expenditures, utilization, and
access [16].
Access
Access refers to the level of health care services that the
system is able to provide to an individual. Access has often
been measured by proxy measurements such as the use of
health care services depending on the need for care [20].
However, access entails a broader set of concerns and
dimensions about how individuals are going to satisfy their
health care need. Pioneer researchers in access such as Le
Grand [21] and Mooney [22] have argued that access and
receipt of treatment are different concepts. Access to
treatment refers to the opportunity open to people to
receive health care treatment, while receipt of treatment
reflects the opportunity and also the actual use of health
care treatments [16]. A definition of access that takes into
account this situation is one that defines access as the
maximum level of care that a person can consume, given
their income, and the time and cost associated with the
health care consumed [23].
Access is a complex health policy concept; and it be-
comes a challenge to measure it in a more comprehensive
way [24]. In order to measure it, some researchers use the
utilization of health care services as a proxy variable while
others have proposed to evaluate access according to char-
acteristics of the population such as insurance coverage or
family income. Furthermore, some researchers use the
characteristics of the delivery system as a measurement
for access such as the distribution and availability of health
care facilities [25].
In this study, definition of access was focused primarily
on financial dimension, including health insurance. Other
dimensions of access were not included in this analysis,
partly due to data limitation. We approximate access by
including two main components; the use of health ser-
vices, and factors that facilitate or impede the use of health
care services. We are aware that measuring utilization
considers only one part of the population, i.e. those who
are already using medical services. Having access to health
care services does not mean that one actually use medical
care. This study focuses on health care utilization as a
proxy measure of access, i.e. individuals who used the
health care services during a year. As such, we recognized
the limitation of using utilization as a proxy measurement
being incomplete to represent the concept of access.
Need
This research follows an egalitarian principle, which
means that health care should be distributed according
to a need principle rather than people’s willingness and
ability to pay, which is the free market principle. Egali-
tarians claim that an appropriate allocation of medicalcare according to need promotes health equality [26].
However, Culyer and Wagstaff [16] have shown that
allocating health care expenditures according to need
does not necessarily result in or promote equality of
health. Instead, it will depend on the definition of need
adopted.
One of the most popular definitions establishes that need
measures the care that is required to obtain the maximum
possible health improvement within given resource con-
straints [27]. Therefore, unmet needs arise from the ab-
sence of care when resources were available. In this study,
the indicators used in the prediction of needed health care
are demographic variables (age-sex dummy variables)
plus health status and morbidity variables (self-reported
health problems and presence of chronic conditions).
Data
The data for this study are drawn from the National
Socioeconomic Survey (CASEN, 1992–2009) and the
2006 Satisfaction and Out-of-Pocket Payment Survey.
Both surveys have national coverage. CASEN is a biannual
household survey that represents the national, regional,
urban, and rural areas in Chile [28]. The survey has been
carried out since 1985; however, we are limiting our ana-
lysis to surveys starting from 1992 because of changes in
the CASEN questionnaires. In this way we can maintain
consistency in the variables that are analyzed. The main
purpose of the survey is to describe the socioeconomic
situation in Chile. It also includes a section on health sta-
tus. The sampling method is multi-stage random sampling
with geographical stratification and clustering. The final
sample for each year is close to 65,000 households and
260,000 people, where the share of men and women in the
sample is 49% and 51% respectively.
The first National Survey on Satisfaction and Out-of-
Pocket Payment was carried out in 2006, and there are no
new versions of this survey to date [29]. It represents na-
tional and urban households. The sample design is strictly
probabilistic, multistage (5 stages), geographical stratifica-
tion and conglomerates. The sample of the survey involves
4,558 households or 16,519 individuals.
Research method
Using these two surveys, we assess equity in the use of
health care services by two approaches. First, we estimated
a two-part model based on the cross-sectional data from
the CASEN survey and the 2006 Satisfaction and Out-of-
Pocket Payment data. For the two-part model, we first
estimated a logit model, where the dependent variable is a
binary variable of whether the respondent used health care
services. Health care utilization data is known to have a
skewed distribution with many of the people surveyed
having no health care use in the recall period. Therefore, a
logit model is more appropriate given the distribution of
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results from the logit model will contribute to the second
stage of the analysis. In the second part of the model we
estimated a linear regression model for the frequency of
health care use. Finally, we decomposed income-related
inequalities in medical care use into contributions of need
and non-need factors and estimated a horizontal inequity
index using the 2006 Satisfaction and Out-of-Pocket
Payment data. The purpose of including the estimation of
horizontal equity index analysis is to provide supplemental
information for our equity analysis. While the two-part
model estimation can provide information on whether
and to what extent social-economic factors affect access to
health care, estimated horizontal equity index can help
put our two-part model analysis in a broad perspective of
how equitable access to health care was distributed in the
society as a whole.
Two-part model
To better understand equity in health care use, it is
imperative to identify factors associated with its use and
assess the extent to which these factors may contribute
to inequities in the system. In order to identify such fac-
tors we estimated two-part models not only for examin-
ing health care utilization at an aggregate level but we
also estimated separate models in the following categor-
ies of health care services: preventive care, general prac-
titioner visits, specialty visits, and emergency care. To
implement this analysis, we included the data collected
by the CASEN survey for the years 1992 to 2009. We
decided to use the two-part model for evaluating health
care utilization because the decision on whether to use
health care services and the quantity of use is based on a
two-step process. Generally, the initial visit to a physician
or health service provider depends largely on the patient,
while the following visits are associated with other factors
such as the quality and satisfaction of the services, and the
influence of the physician, among others. A measure of
health care utilization like this, which includes the number
of visits to physicians over a given period of time, is a
discrete and non-negative value count. We have datasets
with a large proportion of zeros, representing those who
did not receive health care services during the recall
period of data collection. Zero counts and positive counts
in health care utilization represent the actual level of use
of medical services. A zero value does not represent a
missing value, and they are required in order to under-
stand the level of use of medical services [30].
Conceptually, the two-part model can solve the prob-
lem of excess of zeros and is a more appropriate model
than using negative binomial or Poisson models [31].
According to Gerdtham [32], Polhlmeier and Ulrich
[33] two-part models provide a better fit to health care
utilization than negative binomial or Poisson models.We recognize that there is a debate on which model is
more appropriate to handle the excess of zeros, either
the two-part model or zero-inflated models, such as the
zero-inflated Poisson and the zero-negative binomial.
More details on such debate can be found in Jones [34].
The dependent variable for the two-part model was
the number of self-reported health care visits during a
year. In order to estimate the model we constructed two
variables. The first is a dichotomous variable indicating
the use or non-use of health care services; the second
variable indicates the number of health care visits. We
repeat this model to analyze the other four types of
health services under study, which are preventive visits,
general practitioner visits, specialty visits, and emergency
visits. The main explanatory variables for the CASEN
dataset were geographical region, gender, age, marital sta-
tus, availability of electricity, water and waste disposal,
type of housing and housing ownership status, education
level, insurance system, working hours, income, and health
care payment.
We also used the 2006 Satisfaction and Out-of Pocket
data to carry out a two-part model estimation. The ana-
lysis was conducted at the individual level since the
two-part model is well suited to model individual level
health care utilization data. This model allows us to ad-
dress issues that cannot be addressed at the aggregate
level like assessing separate effects of key variables on
health care utilization among all individuals. The main
explanatory variables were geographical region, gender,
civil status, education level, work status, chronic dis-
ease, accidents, type of housing and housing ownership
status, type of insurance, beneficiaries from the insur-
ance system, dependent worker, emergency insurance,
additional insurance, debt, work insurance, total number
of people in the household, health care expenditures,
income, health care satisfaction, and AUGE. We used
STATA 11 for our model estimations.
Equity in health care utilization
A widely used method to estimate equity is measuring it
through the analysis of need factors, and whether factors
other than need affect the utilization of health care.
However, need is a concept that can be difficult to define
and measure [27]. In this study we relied on demographics
and health conditions as a proxy measured for need.
We use the indirect method comparing the differences
between actual need and need-standardized distributions
for the probability of using health care during a year. As
suggested by O’Donnel et al. [35], we use non-linear esti-
mation to include the large proportion of observations
with no utilization of health care services. We specified a
probit model with control variables to show the difference
between need-predicted use and actual use [35]. Also, we
computed need-standardized health care use with and
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probit models. In these models, we use a set of eighteen
dummy variables representing health care problems from
the 2006 Satisfaction and Out-of-Pocket Payment survey,
which include: hypertension, diabetes, heart disease, re-
spiratory disease, loss of vision, dental problems, depres-
sion, stomach problems, gynecological problems, fever,
accident, arthritis, headache, pregnancy, a bug, circulatory
problems, and other problems in the population, and
seven age-sex dummies as a proxy of need, with four age
groups (0–24, 25–49, 50–74, 75+) for each gender.
Indirect standardization using OLS
We use the method proposed by O’Donnel et al. [35]
where utilization can be defined by a linear regression
model as shown in equation 1:
y1 ¼ α þ β ln incið Þ þ
X
j
βjxji þ ∑kγkzki þ εi ð1Þ
where ln(inci) is the natural logarithm of income, xj
are the proxy variables of need, and zk are the non-need
control variables.
We can compute the predicted or x-expected values
using equation 2:
y^xi ¼ αþ βlninci þ
X
j
β^jxji þ ∑k γ^ kzk ð2Þ
Finally, we obtained the indirect need standardized
utilization as shown by equation 3:
j ISi ¼ yi − y^ Xi þ y ð3Þ
Indirect standardization using nonlinear models:
For the nonlinear model, health care utilization is de-
fined by equation 4:






The functional form G can take different forms for
probit, logit or other model. In this study we use a logit
model.
Finally, we standardized need as shown by equation 5:












We use a concentration index as a measure of income-
related inequality in the use of health care. According toWagstaff and van Doorslaer [26] horizontal inequity is
measured by comparing actual utilization of medical
services LM(p) with the need concentration curve LN(p).
Horizontal inequity, therefore, is defined as twice the
area between the need and medical care concentration
curve. CM denotes the concentration index for actual use
of health care and CN indicates concentration curve for
needed use of health care, as indicated in equation 6. When
HIwv takes a positive value, horizontal inequity is favoring
the economically better-off; in contrast, if HIwv takes a
negative value, horizontal inequity is favoring the econom-
ically worse-off. A zero value indicates that need and med-
ical care are proportional, regardless of income [26].
HIWV ¼ s ∫10 LN pð Þ−Lm pð Þ½ dp ¼ Cm − Cn ð6Þ
As it has been established health concentration index
can be decomposed into the contribution of explanatory
factors (see equation 7). Each factor’s contribution is the
product of the elasticity of health status with respect
to the specific factor and the level of income-related
inequality in that factor [35-37].
yi ¼ αþ ∑kβkxki þ εi ð7Þ
In equation 7 yi, is health care use for an individual i,
x is the determinants of health care and ε is the dis-
turbance term. Then the concentration index can be
written as equation 8, which is indicating that the con-
centration index for health is a weighted sum of the
concentration indexes of the different determinants of
health and a residual term or inequality that cannot be
explained by systematic variation across income groups,
as expressed in equation 8.
CM ¼ ∑k βkxk=y
 
Ck þ GCε=y ð8Þ
In equation 8, y is the mean of y, xk is the mean of xk,
Ck is the concentration index for each health determinant
(xk) and the generalized concentration index for the
disturbance term is GCk.
Using this method, we are able to measure the contri-
bution of each factor and also the importance within
the total contribution to inequality in health care use.
In a linear model, we can use equation 9 to decompose
inequality in health care use into:
(a)direct contribution of income, which is the product
of the income elasticity on health care use and the
concentration index of income;
(b)the contribution of need variables;
(c) the contribution of non-need variables; and
(d)residual term.
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where xr is the mean of income itself, xn is the con-
tribution of need standardizing variables, and xp the
contribution of other non-need variables.
This method for decomposition holds only if we are
working with linear regressions [37]. We need to use a
nonlinear approximation in the case of nonlinear models,
such as health care use when there is a large number of
people who did not use health care services during the
recall period.
The general form of a nonlinear regression is given by
equation 4. Similar to the linear case, we need to com-







i þ ∑ r β^rx ri þ ∑pβ^pxpi
 
ð10Þ
where xn represents need-expected utilization, xr is the
mean of income and xp is the mean for other non-need
variables. It should however be noted that in a nonlinear
setting the decomposition requires a linear approximation
[37]. We applied a linear approximation, and present it in
equation 11.
yi ¼ αm þ
X
j
βmj xji þ ∑kγmk zki þ ui ð11Þ
In equation 11, βmj and γ
m
k are partial effects for the
need (x) and control (z) variables, and u is the error
term. Using this approximation, we are able to finally











where μ is the mean of y, xj is the mean of xj, and zk
is the mean of zk.
Definition of key variables
Table 1 displays the variables selected from the National
Socioeconomic Survey (CASEN) for our model estimation
for the years 1992–2009.
The response variable for the logit model is a dichot-
omous variable for health care use, referring to whetheror not people have had any utilization of health care
services during the period of analysis. The response
variable for the OLS model is the frequency of health
care use, excluding those who did not have any usage.
In order to be consistent with the method of decompos-
ing the concentration index, explanatory variables in
the regression model are classified into three groups: in-
come, need variables and other variables. Need variables
include gender, age, and health status. Other variables
include geographical region, marital status, and avail-
ability of basic services such as electricity and water,
type of housing, level of education, health insurance,
health care payment, and AUGE coverage.
Table 2 shows the variables selected from the 2006
Satisfaction and Out-of-Pocket payment survey for our
model estimation.
Similar to Table 2 the response variable for the logit
model is a dichotomous indicator of whether a person has
had health care utilization during a particular year or not.
The response variable for the OLS model is the frequency
of health care use. We also organized the variables into
three groups: income, need variables and other variables.
Need variables include age, gender and health status. In
this survey health status is self-reported, which include
chronic diseases and accidents. Other variables included
in the model are civil status, region, education level, work
status, type of housing, health insurance, health care satis-
faction, and AUGE coverage.
In addition, explanatory variables such as out-of-pocket
payment and insurance may be endogenous. To test the
endogeneity of some of the explanatory variables, we
utilized a version of the Durbin-Wu-Hausman test
using instrumental variables. We concluded at the five
per cent level that the null hypothesis that the variables
are exogenous cannot be rejected. We also performed
likelihood ratios to assess the fit of our model and omitted
variables.
Results
Two-part model for the CASEN survey
We use a two-part model to assess which factors are
playing an important role in explaining inequity in health
care use. We specified the two-part model based on both
empirical literature and our understanding of the Chilean
health care system, and tested several models, rather than
a step-wise approach. The final model have been subjected
to a number of specification and diagnostic tests, and
presented the best model. Table 3 presents the estimation
results of the two-part model using the data from the
CASEN survey during 1992–2009.
In the logit model, most of the variables were statisti-
cally significant at 5 per cent p-value, mainly due to the
large sample size of 1,554,227 individuals. However, in this
study, we are more interested in evaluating practical
Table 1 Variables selected for this study from the National Socioeconomic Survey (CASEN, 1992–2009)
Variable Measurement scale Definition
Health care
use
Nominal/Discrete Health care use: 1 = yes; 0 = no
Region Nominal/Discrete Live in a different region than the metropolitan region (1 to 13)
Number_house Ratio/Discrete Number of people in the family (0 to 10)
Gender Nominal/Discrete Gender: 0 = male and 1 = female
Age Interval/Discrete Age in years at the time of the survey (0 to 110)
Married Nominal/Discrete Married marital status: 1 = yes, 0 = no
Electricity Nominal/Discrete Availability of electricity: 1 = yes; 0 = no
Water Nominal/Discrete Availability of water: 1 = yes; 0 = no
Disposal Nominal/Discrete Availability of waste disposal: 1 = yes; 0 = no
Housing Nominal/Discrete Type of housing: 1 = house, 2 = apartment, 3 = tenement, 4 = hut/shack, 5 = other, 6 = room
House Nominal/Discrete Residential status? 1 = own, 2 = rent, 3 = transfer, 4 = illegal occupation, 5 = other
Education Nominal/Discrete Ever attending or currently attending to school?: 0 = no, 1 = yes
Insurance Nominal/Discrete Do you belong to an insurance system? 1 = public system (indigent, group a) 2 = public system (group b),
3 = public system (group c), 4 = public system (group d), 5 = public system (do not know the group),
6 = armed forces, 7 = Isapres, 8 = private, 9 = other system,
Hours Ratio/Discrete Working hours per week
Ln(income) Ratio/Continuous Natural logarithm of income
NHC Ratio/Discrete Number of health care visits
Pay Nominal/Discrete Out-of-pocket health care payment: pay, sometimes pay, other type of payment, do not pay
Prevcare Ratio/Discrete Number of preventive care visits (0 to 90)
Attention Ratio/Discrete Number of doctor’s office visits (0 to 90)
Specialty Ratio/Discrete Number of specialty visits (0 to 90)
Emergency Ratio/Discrete Number of emergency visits (0 to 40)
Ethnicity Nominal/Discrete 0 = none, 1 = aymara, 2 = rapa-nui, 3 = quechua, 4 =mapuche, 5 = atacameno, 6 = coya, 7 = kawaskar,
8 = yagan, 9 = no data
Health status Ordinal/Discrete Health status? 1 = very good/good, 2 = regular, 3 = very bad/bad, 4 = no answer
AUGE Nominal/Discrete Was the care you received covered by AUGE? 1 = yes; o = no
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estimated coefficients and their impact on health care
utilization. Also, we complement this study with individual
models for the years 1992 to 2009 in order to assess which
variables are important to predict use of health care ser-
vices. The results suggest that the strongest predictors of
health care use are the years the survey was conducted,
gender, marital status, availability of electricity and water,
insurance, type of housing, schooling, natural logarithm of
income, and AUGE.
Results from the logit model estimation suggest that the
odds of using health care throughout the years have
changed over time. Between 1994 and 1998, the odds of
using health care services were lower than in the base year
1992 (−0.121 and 95% CI (−0.138, -0.105) for 1994; -0.342
and 95% CI (−0.361, -0.323) for 1996; -0.201 and 95% CI
(−0.218, -0.184) for 1998), whereas between 2000 and
2006 the odds of using health care services were higher
than the odds for the reference year 1992 (0.300 and 95%
CI (0.285, 0.314) for 2000; 0.366 and 95% CI (0.351, 0.380)for 2003; 0.281 and 95% CI (0.266, 0.297) for 2006), and
then again we see that for 2009 the odds of using health
care were 0.869 times the odds of using health care ser-
vices in 1992 with a 95% CI of −0.156 to −0.124. We
present an odds ratio of key variables derived from logit
model estimation in Figure 1. This variation in the trend
is accompanied by changes in policy and in the political
structure of Chile. Chile in 1980’s brought policies that
focused on increasing the private sector involvement in
the country. The return to democracy in Chile was
accompanied with a change in health policy. In 1990,
the policies were oriented toward strengthening the
public health sector through the injection of public
resources, which improved the access to health care to
the most disadvantaged groups [39]. In 1994, dissatisfac-
tion with the public sector increased and called for need
of new public resources to improve the provision of
health care services [39]. In fact, in 1996 ISAPREs
represented 31.5 per cent of the population covered by
the health system [40]. After 2000, the Chilean health
Table 2 Variables from the 2006 Satisfaction and Out-of-Pocket Payment Survey
Variable Measurement scale Definition
Health care Nominal/Discrete Health care visits: 0 = no, 1 = yes
Age Interval/Discrete Age in years at the time of the survey (18 to 98)
Gender Nominal/Discrete Gender: 0 =male and 1 = female
Civil status Nominal/Discrete Civil status: married, living in-partner, annulled/separated/divorce, widowed, and single
School Ordinal/Discrete Last level of study approved: no education, elementary school, high school, technical-professional
school, technical training center, professional institute, university
Region Nominal/Discrete II region, V region, VIII region or XIII region
Work status Nominal/Discrete Did you work last week? 0 = no, 1 = yes
Chronic Disease Nominal/Discrete Do you have a chronic disease? 0 = no, 1 = yes
Accident Nominal/Discrete Did you have an accident? 0 = no, 1 = yes
Housing Nominal/Discrete Type of housing: 1 = house, 2 = apartment, 3 = tenement, 4 = hut/shack
House Nominal/Discrete Residential status? 1 = own, 2 = rent, 3 = transfer
Ln(income) Interval/Continuous Individuals level of income (0 to 15.90)
Insurance Nominal/Discrete Type of insurance system: Indigent card, Fonasa, Isapre, Capredena, Dipreca, other system, no
insurance
Beneficiaries Interval/Discrete Number of people who can use the insurance coverage
Dependent Nominal/Discrete Are you a dependent worker whose employer automatically deducts the payment for health
insurance? 0 = no, 1 = yes
Additional benefits Nominal/Discrete Do you pay more than the required 7 % of your taxable salary for health insurance? 1 = yes,
2 = no, 3 = does not apply
Additional insurance Nominal/Discrete Do you have additional insurance? 0 = no, 1 = yes
Emergency insurance Nominal/Discrete Do you have emergency insurance? 0 = no, 1 = yes
Debt Nominal/Discrete During the past year have you had to borrow money to pay health care costs? 0 = no, 1 = yes
Work insurance Nominal/Discrete Are you receiving welfare or social security? 0 = no, 1 = yes
Number of people in
the household
Interval/Discrete Total number of people in the household (1 to 18)
Ln(OOP) Interval/Continuous Natural logarithm of out-of-pocket payment (0 to 13.31)
Health care satisfaction Ordinal/Discrete Overall health care satisfaction? 1 = very satisfied/satisfied, 2 = indifferent, 3 = very dissatisfied/
dissatisfied, 4 = no answer
AUGE Nominal/Discrete Was your health problem covered by AUGE? 1 = No AUGE pathology, 2 = AUGE pathology, 3 = do
not know, 4 = no answer
Núñez and Chi International Journal for Equity in Health 2013, 12:58 Page 8 of 16
http://www.equityhealthj.com/content/12/1/58reform was intensified, and in 2005 the AUGE program
was established [41].
Our results also suggest that females are more likely to
use health care services than males. The odds of using
health care services for females were 1.504 times the
odds of males with a 95% confidence interval of 1.492 to
1.514 and a p-value lower than 0.001. Also, married
people are more likely to use health care services than
non-married, and our results suggest that the odds for
married individuals are associated with 12.52 per cent
higher than for non-married individuals (point estimate
of 0.118, 95% CI (0.109, 0.126), and p ≤ 0.001). Further,
there is also a positive association for those individuals
who have portable water and electricity in their homes
to use more health care services than the individuals
who do not have these basic services (point estimate for
water 0.147, 95% CI (0.132, 0.132), and p ≤ 0.001; andpoint estimate for electricity 0.153, 95% CI (0.134, 0.173),
and p ≤ 0.001). Estimated results for the schooling variable
are different from our expectation. We tend to expect that
individuals with education will use more health care
services than those individuals with no education, given
the same health need. Our results, however, show that the
odds of using health care services for those with education
are only 0.304 times the odds of those without education,
95% CI (0.301, 0.308) and the p-value is less than 0.001.
The estimated coefficients of income and AUGE also indi-
cate that people with higher income have greater odds of
using health care services (point estimate = 2.392, 95% CI
(2.356, 2.428), and p ≤ 0.001). Likewise, being under the
AUGE program increases the odds of health care use. It is
worth noting that education and income usually result in
higher use of health care services; however, educated
persons tend to take a better care of their health and have
Table 3 Estimation results of two-part model for health care use from CASEN survey during 1992-2009











1992 (base) (base) (base) (base) (base) (base)
1994 −0.121 (-14.44) *** −0.129 (-7.72) *** −0.073 (-7.51) *** −0.058 (-6.74) *** −0.041 (-4.85) *** 0.043 (8.63) ***
1996 −0.342 (-35.42) *** −0.086 (-4.30) *** −0.135 (-11.68) *** 0.049 (4.82) *** −0.014 (-1.42) 0.015 (2.51) **
1998 −0.201 (-23.12) *** −0.056 (-3.18) *** −0.157 (-15.37) *** 0.022 (2.50) ** 0.025 (2.89) *** 0.054 (10.38) ***
2000 0.300 (39.95) *** −0.031 (-2.14) ** 0.025 (2.92) *** −0.210 (-27.91) *** 0.100 (13.58) *** 0.054 (12.51) ***
2003 0.366 (48.40) *** −0.081 (-5.51) *** −0.031 (-3.65) *** −0.237 (-31.38) *** 0.108 (14.70) *** 0.079 (18.20) ***
2006 0.281 (36.54) *** 0.368 (24.40) *** 0.076 (8.67) *** 0.084 (10.82) *** 0.072 (9.60) *** 0.136 (30.66) ***
2009 −0.140 (-17.04) *** 0.037 (2.33) ** −0.059 (-6.23) *** −0.027 (-3.27) *** 0.009 (1.14) 0.115 (24.06) ***
Region:
I (base) (base) (base) (base) (base) (base)
II 0.037 (2.56) *** 0.140 (5.06) *** −0.022 (-1.37) 0.053 (3.94) *** 0.063 (4.54) *** 0.044 (5.35) ***
III 0.055 (3.80) *** 0.167 (5.95) *** 0.054 (3.30) *** 0.050 (3.48) *** 0.021 (1.49) 0.042 (5.11) ***
IV 0.184 (14.16) *** 0.036 (1.46) −0.012 (-0.85) 0.027 (2.09) ** −0.006 (-0.46) 0.028 (3.78) ***
V 0.160 (13.80) *** 0.127 (5.71) *** −0.002 (-0.17) 0.015 (1.32) 0.044 (3.98) *** 0.070 (10.68) ***
VI 0.043 (3.52) *** 0.136 (5.70) *** 0.061 (4.38) *** 0.042 (3.42) *** −0.006 (-0.49) 0.039 (5.60) ***
VII 0.076 (6.40) *** 0.073 (3.18) *** 0.060 (4.45) *** 0.011 (0.90) −0.010 (-0.87) 0.013 (1.89) *
VIII 0.184 (16.51) *** 0.111 (5.17) *** 0.017 (1.36) 0.027 (2.37) ** 0.026 (2.37) ** 0.042 (6.71) ***
IX 0.196 (16.30) *** −0.002 (-0.08) −0.086 (-6.42) *** 0.037 (3.10) *** −0.030 (-2.57) *** 0.078 (6.71) ***
X 0.082 (6.88) *** −0.054 (-2.35) ** −0.091 (-6.80) *** 0.019 (1.59) −0.028 (-2.46) ** 0.046 (6.87) ***
XI −0.009 (-0.47) 0.094 (2.69) *** −0.067 (-3.26) *** 0.112 (6.24) *** −0.014 (-0.82) 0.063 (6.10) ***
XII 0.068 (3.62) *** 0.119 (3.31) *** −0.055 (-2.60) *** 0.076 (4.09) *** 0.032 (1.76) * 0.067 (6.31) ***
XIII 0.109 (9.94) *** 0.180 (8.48) *** −0.027 (-2.19) ** 0.064 (5.85) *** 0.104 (9.84) *** 0.039 (6.26) ***
Number_house −0.026 (-5.95) *** 0.001 (0.15) 0.089 (17.61) *** −0.053 (-11.86) *** −0.016 (-3.69) *** −0.019 (-7.44) ***
Gender 0.408 (110.58) *** 0.069 (9.90) *** 0.069 (16.98) *** 0.001 (0.29) 0.021 (6.05) *** −0.022 (-10.80) ***
Age 0.008 (76.58) *** 0.014 (84.91) *** 0.009 (87.16) *** 0.004 (47.02) *** 0.002 (23.82) *** −0.0003 (-6.44) ***
Married 0.118 (27.34) *** 0.003 (0.36) 0.065 (14.02) *** −0.035 (-8.45) *** 0.002 (0.53) −0.030 (-12.76) ***
Electricity 0.153 (15.52) *** 0.108 (5.55) *** 0.030 (2.69) *** 0.011 (1.12) 0.028 (2.90) *** 0.038 (6.65) ***
Water 0.147 (19.73) *** 0.098 (6.80) *** 0.034 (4.07) *** −0.004 (-0.56) 0.031 (4.35) *** 0.037 (8.64) ***
Disposal −0.088 (-8.23) *** −0.095 (-4.64) *** −0.025 (-2.14) ** −0.032 (-3.05) *** −0.018 (-1.75) * −0.020 (-3.26) ***
Housing:
House (base) (base) (base) (base) (base) (base)
Apartment 0.172 (16.68) *** 0.132 (6.96) *** 0.017 (1.50) 0.007 (0.77) 0.089 (9.37) *** 0.019 (3.44) ***
Tenement 0.155 (4.42) *** 0.142 (2.15) ** −0.043 (-1.12) 0.074 (2.18) ** 0.058 (1.75) * 0.054 (2.78) ***
Hut/shack 0.136 (13.25) *** 0.046 (2.37) ** 0.019 (1.65) * 0.004 (0.38) 0.001 (0.09) 0.023 (3.98) ***
Other 0.102 (1.56) −0.196 (-1.59) −0.111 (-1.55) −0.057 (-0.90) −0.015 (-0.24) −0.013 (-0.35)
Room 0.103 (3.28) *** 0.119 (1.96) ** 0.138 (3.89) *** −0.028 (-0.90) −0.003 (-0.09) 0.012 (0.67)
House:
Own (base) (base) (base) (base) (base) (base)
Rent 0.159 (27.73) *** 0.080 (7.39) *** 0.031 (4.90) *** 0.0001 (0.03) 0.017 (3.21) *** 0.032 (9.93) ***
Transfer 0.087 (17.46) *** −0.012 (-1.27) −0.0003 (-0.06) −0.011 (-2.30) ** −0.004 (-0.95) 0.004 (1.42)
Illegal occupation 0.025 (0.93) 0.005 (0.09) 0.008 (0.25) −0.015 (-0.54) 0.003 (0.10) 0.009 (0.58)
other 0.166 (9.94) *** 0.041 (1.23) 0.078 (4.07) *** −0.028 (-1.68) * 0.011 (0.68) −0.020 (-2.10) **
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Table 3 Estimation results of two-part model for health care use from CASEN survey during 1992-2009 (Continued)
School −1.188 (-202.99) *** −0.520 (-54.59) *** −0.662 (-119.36) *** 0.048 (9.81) *** 0.055 (11.50) *** 0.040 (14.26) ***
Insurance 0.178 (46.03) *** 0.012 (1.54) 0.008 (1.81) * −0.004 (-1.11) 0.018 (4.73) *** −0.010 (-4.45) ***
Working hours −0.013 (-145.42) *** −0.005 (-27.43) *** −0.005 (-48.65) *** 0.0002 (2.75) *** −0.001 (-7.39) *** 0.001 (10.90) ***
Ln(income) 0.178 (80.53) *** −0.006 (-1.35) 0.023 (9.15) *** −0.031 (-13.76) *** 0.023 (10.74) *** −0.022 (-17.03) ***
AUGE 2.392 (128.90) *** 0.870 (49.40) *** 0.509 (49.61) *** 0.166 (18.38) *** 0.124 (14.06) *** 0.071 (13.74) ***
Payment
Pay - (base) (base) (base) (base) (base)
Sometimes pay - 1.788 (115.52) *** 0.648 (71.84) *** 0.496 (62.58) *** 0.339 (43.80) *** 0.305 (66.99) ***
Do not pay - 0.311 (33.78) *** 0.382 (71.15) *** 0.028 (5.95) *** −0.185 (-40.25) *** 0.086 (31.94) ***
Other - −0.059 (-3.46) *** 0.075 (7.59) *** −0.076 (-8.78) *** −0.103 (-12.09) *** 0.045 (9.03) ***
No health care - −1.024 (-24.18) *** −0.260 (-10.56) *** −0.321 (-14.77) *** −0.376 (-17.77) *** −0.067 (-5.37) ***
Constant - 2.292 1.315 0.409 0.775 0.124 0.215
Pseudo R2/ R2 0.081 0.064 0.080 0.027 0.022 0.016
Observations 1,554,227 581,048 581,048 581,048 581,048 581,048
Dependent variable for the logit model is a dichotomous indicator of whether a person has had health care during a particular year or not. Dependent variable
for the OLS model is the number of health care use. t-score in parentheses ( ) and indicates significance level as follows: ***p ≤ 0.01, **0.01 < p ≤ 0.05, *0.05 <
p ≤ 0.10. Confidence intervals are presented in brackets [ ].
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relationships we found. Although health need variables
were included as a control in our model, however, it could
be these variables were not adequately measuring health
needs, hence education might capture that differences,
thus this estimated results.
In Table 3, we also present the results of 5 OLS
models, which include: total health care use, preventive
care, general practitioner visits, specialty visits, and
emergency visits. Among the 5 different OLS models we
find that school, AUGE, and type of payment are strongest
predictors for utilization of health care services, preventiveFigure 1 Odds ratios of health care use per year (base = 1992).care, practitioners visits, specialty visits, and emergency
visits. When comparing these 5 models for people with
education we find that respondents with school educa-
tion have 52 per cent lower probability of using health
care services than those with no education (95% CI
(−0.538, -0.501), and p ≤ 0.001). When analyzing for
preventive services, practitioner visits, specialty visits,
and emergency visits, we find that people with educa-
tion were associated with 66.2 per cent lower probability
of using preventive services than those without educa-
tion (95% CI (−0.673, -0.651), p ≤ 0.001). At the same
time, individuals with education are more likely to use
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ity of use, 95% CI (0.038, 0.057)), specialty visits (5.5 per
cent probability increase in the use of health care ser-
vices with a confidence interval of 0.045 to 0.064), and
emergency visits (4 per cent higher probability of use
with a confidence interval of 0.034 to 0.045) compared
to individuals with no education.
Two-part model for the 2006 National Survey on
Satisfaction and Out-of-Pocket payments
To provide further evidence of essential factors asso
ciated with health care utilization in Chile, we also ana-
lyzed the first National Survey on Satisfaction and Out-
of-Pocket payments for the year 2006. Results of this
estimation are presented in Table 4.
For the logit model, estimated coefficients of the fol-
lowing variables were statistically significant at 5 per
cent p-value: VIII region, XIII region, age, chronic dis-
ease, accident, work insurance, and the natural loga-
rithm of out-of-pocket payment.
Our results indicate that the odds of using health care
are 2.18 times higher for the VIII region (95% CI (1.255,
3.789), p-value = 0.006) and 1.57 times higher for the
XIII region (95% CI (1.062, 2.627), p-value = 0.083) com-
pared to that of the II region. Additionally, the odds of
using health care services for individuals with chronic
conditions are 122.33 per cent higher than the odds for
individuals without chronic diseases (95% CI (1.597,
3.096), and p ≤ 0.001). Accidents increase the odds of
using health care by 69.55 per cent with a 95% con-
fidence interval of 1.035 to 2.779, with p-value equal to
0.036. The variable “work insurance” refers to welfare
services or social security in the workplace and ac-
cording to our results, having work insurance was posi-
tively associated with the odds of using health care, with
p-value lower than 0.001. Finally, increases in the nat-
ural logarithm of out-of-pocket payment were associ-
ated with increasing the odds of using health care
services by 25.11 per cent (95% CI (1.207, 1.298) and
p ≤ 0.001). However, one needs to be cautious in in-
terpreting this result because we used cross-sectional
data, and the possibility of reverse causality, i.e. more uti-
lization resulted in higher out-of-pocket payment, can
exist.
For the second part of the model, estimated coeffi-
cients of the variables work status and natural logarithm
of out-of-pocket payment were statistically significant.
Therefore, having work is associated with a reduction of
the use of health care services by 97.6 per cent (95% CI
(−1.519, -0.433, and p ≤ 0.001). Additionally, as the nat-
ural logarithm of out-of-pocket payment increases by 1
per cent the frequency of use of health care services is
associated with an increase of 1.082 per cent (95% CI
(0.141, 1.137), p-value = 0.002). Interpretation of thisresult, however, should be cautious for the potential re-
verse causality. The relationship between types of health
insurance and healthcare use was not statistically
significant.
Horizontal inequity
The following section of this study includes an assess-
ment of inequalities in the health care system using the
2006 Satisfaction and Out-of-Pocket Payment survey.
We predicted needed medical care by demographic vari-
ables and also a list of eighteen health care problems
(see Figure 2). Results of our estimation suggest pro-rich
actual distribution with the poor having higher need-
expected distribution. This is a result of the fact that
“need,” as proxies for demographic and health problems,
is more concentrated among the lower-income groups.
After need-standardization, the wealthiest 20 per cent
use medical care almost twice as much as the poorest 20
per cent.
Table 5 shows the distributions of actual need-
predicted and need-standardized healthcare use for the
year 2006.
Table 5 supports this idea of a pro-rich actual distribu-
tion. The poorest 20 per cent used on average 7.3 per
cent less health care services than the services they
would be using according to their need, while the second
wealthiest and the wealthiest 20 per cent used more
health care services than their predicted need, 4 per cent
and 10.8 per cent accordingly. After we standardized the
values the wealthiest people used almost twice the health
care as the poor people did.
We followed our analysis to decompose the effects of
need factors and non-need factors in the utilization of
health care services. Table 6 presents the main results.
The contribution of all need factors is negative, indi-
cating that if utilization were determined by need
alone, it would be pro-poor. The aggregate contribu-
tion of all need factors is about 36.36 per cent of the
unstandardized index. Logarithm of household expen-
ditures and health insurance coverage increases the
concentration index by approximately 115.91 per cent
and 9.09 per cent respectively.
The residual difference between the unstandardized
concentration index and the sum of the contributions of
all need and non-need factors is larger for the partial ef-
fects probit approach, mainly because this gives a
slightly larger estimate of the contribution of household
expenditure. Moreover, a positive horizontal inequity
index indicates that the better-off make a greater use of
health care services in Chile.
Discussion
In this study we found evidence of inequities in health
care utilization benefiting the better-off, despite the
Table 4 Estimation result of two-part model for
health care utilization for the 2006 Satisfaction and
Out-of-Pocket Payment Survey
Variable Logit model OLS (Health Care Use)
Region:
II (reference) (reference)
V 0.394 (1.38) 0.344 (1.00)
VIII 0.780 (2.77) *** 0.220 (0.64)
XIII 0.453 (1.73) * 0.432 (1.33)
Gender −0.006 (-0.03) 0.019 (0.08)
Age 0.015 (2.09) ** −0.004 (-0.50)
Civil Status:
Married (reference) (reference)
Living in-partner 0.262 (0.99) 0.071 (0.21)
Annulled/separated/divorce 0.351 (1.28) 0.119 (0.37)
Widowed 0.476 (1.80) * 0.031 (0.10)
Single 0.259 (0.92) 0.142 (0.41)
School:
No education (reference) (reference)
Elementary school −0.087 (-0.17) −0.420 (-0.82)
High school −0.256 (-0.50) −0.420 (-0.81)
Technical-professional
school
−0.335 (-0.60) −0.133 (-0.23)
Technical training center −1.212 (-1.69) * −0.847 (-0.95)
Professional institute −0.626 (-0.99) −0.577 (-0.81)
University −0.229 (-0.41) −0.504 (-0.87)
Work status 0.029 (0.12) −0.976 (-3.53) ***
Chronic Disease 0.799 (4.73) *** 0.022 (0.11)
Accident 0.528 (2.09) ** 0.387 (1.57)
Housing:
House (reference) (reference)
Apartment −0.011 (-0.04) −0.114 (-0.42)
Tenement 0.581 (0.94) −0.137 (-0.21)
Hut/shack 0.839 (1.24) −0.616 (-0.78)
House:
Own (reference) (reference)
Rent −0.245 (-1.18) 0.129 (0.50)
Transfer −0.178 (-0.70) 0.040 (0.13)
Insurance:
Fonasa (group a/indigent) (reference) (reference)
Fonasa (group b) 0.708 (1.35) −0.159 (-0.19)
Fonasa (group c) 0.467 (0.85) −0.070 (-0.08)
Fonasa (group d) 0.860 (1.56) −0.289 (-0.33)
Fonasa (do not know the
group)
−0.325 (-0.55) −0.617 (-0.67)
Isapre 0.584 (1.02) −0.394 (-0.43)
Other system 0.814 (1.35) −0.493 (-0.53)
Table 4 Estimation result of two-part model for
health care utilization for the 2006 Satisfaction and
Out-of-Pocket Payment Survey (Continued)
None −0.899 (-0.66) −1.243 (-0.66)
Beneficiaries 0.029 (0.38) −0.048 (-0.52)
Dependent −0.227 (-1.05) −0.142 (-0.56)
Emergency insurance −0.181 (-0.47) 0.710 (1.69)
Additional insurance −0.230 (-0.91) −0.239 (-0.79)
Debt 0.190 (1.07) −0.004 (-0.02)
Work insurance
Yes (reference) (reference)
No −0.547 (-2.86) *** 0.269 (1.14)
Do not work −0.883 (-2.82) *** −0.508 (-1.43)
Number of people in the
household
0.098 (1.85) * 0.083 (1.38)
Ln(OOP) 0.224 (12.01) *** 0.079 (3.17) ***
Ln(income) −0.055 (-0.73) 0.129 (1.17)
Health care satisfaction:
Very satisfied/satisfied (reference) (reference)
Indifferent −0.465 (-2.26) ** −0.102 (-0.40)
Very dissatisfied/dissatisfied −0.238 (-1.22) -.317 (1.39)
No answer 0.593 (0.92) −0.400 (-0.38)
AUGE:
No AUGE pathology (reference) (reference)
AUGE pathology 0.018 (0.08) −0.248 (-1.07)
Do not know 0.087 (0.27) 0.276 (0.72)
No answer −0.546 (-3.46) *** −0.336 (-1.79)
Constant - 3.032 0.634
Pseudo R2/ R2 0.258 0.133
Observations 1,388 470
Dependent variable for the logit model is a dichotomous indicator of whether
a person has had health care utilization during a particular year or not.
Dependent variable for the OLS model is frequency of health care use.
Z-score is presented in parentheses ( ) and indicates significance level is
presented as followings: ***p ≤ 0.01, **0.01 < p ≤ 0.05, *0.05 < p ≤ 0.10.
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in the use of health care services. The analysis of the
distribution of actual need, predicted need and stan-
dardized need, and also the decomposition index all
provide evidence of pro-rich inequities in the use of
medical care. Moreover, our results indicate that the
poor are using less health care services than expected
according to their needs. This analysis of horizontal
inequities in health care utilization supplement our
two-part model analysis that focusing on variables
affecting utilization of health care utilization. Such
equity analysis produces important information for
policy concern of equity in health care utilization, inde-
pendent of two-part model analysis. Societies that
concern equity of health care utilization will need to
Figure 2 Distribution of actual, predicted and standardized need for health care services by income quintile.
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policy assessment and recommendations.
The two-part model estimation indicated some key fac-
tors that are affecting utilization of health care services.
We find that the major predictors of service utilization be-
tween 1992 and 2009 using the CASEN dataset are educa-
tion, the implementation of AUGE program and the type
of health care payment. This analysis provides important
evidence of the achievements of the AUGE program,
which, according to our results, increased Chilean's
utilization of health care services. At the same time, while
AUGE increased the overall utilization of health care ser-
vices in Chile, it was still fell short of achieving equity.
Our estimation in this study indicated that after AUGETable 5 Distributions of actual need-predicted and need-stan
Probability of using medical care
Probit with controls
Quintile Actual Need Predicted Difference= pr
Poorest 20% 0.256 0.330 −0.073
2nd poorest 20% 0.276 0.313 0.037
Middle 0.271 0.297 0.026
2nd richest 20% 0.332 0.293 0.040
Richest 20% 0.389 0.281 0.108
Mean 0.305 0.303 0.002
Concentration 0.089 0.033
Index/HIwv
Standard error 0.013 0.004
t-ratio 6.644 −8.028
Survey: Satisfaction and Out-of-Pocket Payment Survey (2006).was implemented, the utilization of health care in Chilean
health care system is still pro-rich. That suggests either
further policies are needed to improve equity of health
care utilization in Chile, or the need to revise or modify
AUGE in order to improve equity in health care
utilization. Results from the analysis of the Satisfaction
and Out-of-Pocket payments survey for the year 2006
suggest that the strongest predictors of health care use
include work status and out-of-pocket payment. Results
from these two surveys support that health care payment
is an important variable to assess health care use. How-
ever, interpretation of the relationship between health care
utilization and out-of-pocket payment should be cautious.
As mentioned in the last section, due to our use of cross-dardized health care use for year 2006
Need-standardized
With controls Without controls
edicted-actual Probit OLS Probit OLS
0.229 0.230 0.232 0.232
0.265 0.266 0.267 0.267
0.277 0.276 0.276 0.276
.342 0.342 0.342 0.342
0.411 0.410 0.408 0.408
0.305 0.305 0.305 0.305
0.121 0.120 0.118 0.117
0.013 0.013 0.013 0.013
9.469 9.404 9.234 9.219
Table 6 Decomposition of concentration index for access
to health care use, 2006
Contributions to concentration index for any use of medical care
OLS Probit partial effects
Absolute Percentage Absolute Percentage
Need factors
Age-sex groups −0.029 −32.95 −0.032 −36.36
Health problems −0.003 3.409 −0.003 −3.409




0.102 115.91 0.111 126.14
Health insurance
cover
0.008 9.091 0.009 10.22
Subtotal 0.110 125.00 0.120 136.36





Survey: Satisfaction and Out-of-Pocket Payment Survey (2006).
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The estimated coefficient of the variable AUGE is not sta-
tistically significant for the year 2006; however, a possible
explanation is that AUGE had just started in 2006. The
relationship between types of health insurance and
healthcare use is also not statistically significant, which
suggest that Chileans’ utilization of health care may not be
varied among different types of insurance.
In another study conducted in Chile analyzing the use
of medical services, the authors concluded that AUGE
reform was not necessarily improved equity in the use of
health care services, and that there are still barriers to
achieve the equitable use of health care services [43].
Also, in a study conducted by Vásquez, Paraje and Estay
[44] consistent with our results, the authors used stan-
dardized concentration indices, found pro-rich inequity
for specialized, dental, general practitioners and physician
visits. They also found pro-poor distribution in the use of
emergency room visits and hospitalizations.
Limitations
There are several limitations of this study related to the
use of secondary data. The first one is a longer self-
reported recall period of one year or six months for most
of the questions related to health care in the CASEN sur-
vey, which may increase recall bias. Also, we are aware
that estimates of health care use can suffer from the same
recall bias.
We also recognize that self-report bias might exist for
variables such as service utilization and income. Individ-
uals tend to under-report their income; which may lead to
underestimation of inequalities across income groups.However service utilization can either be under or over
reported, therefore, the present analysis may be biased
but it is uncertain of the direction. Some researchers be-
lieve that self-reporting of physician visits may be unre-
liable [45]. Sometimes underreporting occurs in service
utilization and is likely to increase as utilization of
services increases [46]. If this is the case, then estimates
of inequity can be underestimated in this study. Fur-
thermore, in our model specification and estimation,
there is potential bias as a result of omitted variables
that were not included in the explanatory variables.
While we did our best to specify the model that included
all necessary variables based on theory and empirical evi-
dence, as well as performing Hausman test, no model can
ever be truly “complete” because of potential omitted vari-
ables not known to the researchers at the time of analysis,
or due to data limitations. There are two possible omitted
variables in our model estimation. The first one is avail-
ability of providers in community, which could be mea-
sured in terms of travel distance. Holding every other
variables constant, availability of providers could have an
impact on the utilization of health care. By omitting this
variable, the potential bias is estimated coefficients of vari-
ables on insurance and household wealth (in our model,
they are housing style and ownership, electricity, water,
and disposal) could be over-estimated. At the same time,
its direction may not be affected because it is expected
that availability of providers will have the same direction
of effect on the dependent variable as those explanatory
variables mentioned above. The second possible omitted
variable is alternative health care providers, such as trad-
itional and complementary medicine providers, which
were not measured in this study. The impact of this omit-
ted variable is less certain. For utilization of alternative
medicine providers could either be a complement or sub-
stitute to allopathic medicine (as was measured in this
study), depending on the society and people. If Chileans
who used alternative medicine providers as complement
to allopathic medicine, then by omitting this variable we
do not expect the sign of estimated coefficients on key
explanatory variables to change, but the size might have
been over-estimated. On the other hand, if Chileans who
used alternative medicine providers as substitute to allo-
pathic medicine, then by omitting this variable, not only
the size of estimated coefficients may be over-estimated,
but some of them may have the wrong direction.
Another limitation of this study is potential measure-
ment errors in both dependent and explanatory variables
that will affect both our model estimation and interpreta-
tions of the results. If there were measurement errors on
the health status variables, it will affect the horizontal
equity index estimation, and the estimated coefficients of
explanatory variables in the two-part model could be
over-estimated. If there was measurement error in the
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explanatory variables in the two-part model may not be
accurate. Depending on the direction of measurement
errors, estimated coefficients could be either over- or
under-estimated.
In addition, because we used cross-sectional data for
our analysis, there could be reverse causality exist between
health care utilization and out-of-pocket payment; hence
one has to be cautious in interpreting this result.
There were also missing values, especially from informa-
tion regarding income that we needed to estimate before
conducting the analysis. The large sample size of the data,
however, may dampen the effect of negligible missing
values.
Policy implications
The findings of this study could help identify targets for
policies improving equity in the use of health care in
the Chilean health care system. In fact, policy-makers
should assess why health care need is not being satis-
fied, at least for the first three quintiles of the popula-
tion. The health care system is inequitable in the way
that resources are distributed among income groups.
Moreover, out-of-pocket payment is limiting the use of
health care, which means the existing health insurance
may not provide adequate financial access to health care.
Hence, a new program such as AUGE with stronger finan-
cial support for Chileans could result in an improvement
to a more equitable health care system. Its impact, how-
ever, will need to be further evaluated, as our results indi-
cated that AUGE improved access to health care yet there
are still inequity in health care utilization in Chilean health
care system.
Finally, this analysis is also helpful to compare results
of health care utilization with other countries in Latin
America or countries that have a health care structure
similar to the Chilean system. Such comparison may give
readers and policy makers a better understanding of where
Chile’s health care system stands in terms of equity in
health care utilization. The approach of our analysis
presented here could be replicated in other Latin Ameri-
can countries, as equity in health care has become a popu-
lar policy imperative in many countries. Furthermore,
each country that undertakes a similar investigation may
select additional policy variables that are important or
unique to their country context. Accordingly, assessment
results can provide relevant policy implication for improv-
ing its equity in health care utilization.
Future research
A continuous, routine, and systematic assessment of equity
in health care utilization over time may be helpful to
understand the impact and implications of policies in the
health care sector. Likewise, it is important to assessprogress toward equitability in Chile in the area of health
care utilization. Perhaps one important contribution this
study made was the evidence related to the impact of
AUGE; while it contributed to increasing the overall
utilization of health care by Chileans, it also fell short of
improving the equity of health care utilizations in Chile. A
program like AUGE, with its intention to improve equity
in health care will need regular evaluation, which can
generate evidence-suggesting improvements in its policy
objectives. Further, despite its policy intention to improve
access and equity in health care, the reason it fell short
calls for further investigation. Results of this further inves-
tigation will contribute to the advancement of equity in
access to health care in Chile.
In terms of assessment method, disaggregated informa-
tion from surveys by social groups is necessary, albeit not
sufficient. Even though the available information is subject
to some limitations for the study of equity problems in
Chile, there is data that was collected but was not used or
adequately analyzed. We expect to repeat this study in the
near future and evaluate the progress of the health care
system in the country as well as the impact of the reforms.
Researchers in other Latin American countries where ei-
ther the country has already implemented or is in the
process of implementing health care policies to improve
equity may want to do the same.
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